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Introduction
The Watermelon, Citrullus lanatus, is a crop that has China as world's largest producer and Brazil occupies the sixth place among vegetable crops produced (FAO, 2015) . The production may be affected by pathogen attack, and among them we can mention the fungus Rhizoctonia solani causal agent of damping-off or root rot of watermelon (Mirmajlessi et al., 2012) .
Watermelon plants infected by R.
solani present symptoms of seed rot, seedling death, stem cancer, root and fruit rot causing plant death and reduction in productivity (Aiello et al., 2012) . R. solani is cosmopolitan and its identification is based on its morphology and molecular methods (Sneh et al., 1996) . Its classification is based on anastomosis groups, which is defined as the somatic, or vegetative, manifestation of incompatibility between hyphae of different isolates of R.solani (Sneh et al., 1996) .
However, classification in anastomosis groups
does not always correspond to the grouping of fungi that have the same aggressiveness, colony morphology, physiological characteristics and molecular methods (Das et al., 2014; Sneh et al., 1996) . The fungus is polyphagous and according to Lakshman et al. (2008) soil saprophytic way and can form resistance structures called sclerotia (Sneh et al., 1996) .
Such structures can provide viability of 10% to 40% after 18 months in soil (Ritchie et al., 2012) .
The most efficient method of controlling the disease is through genetic control, since there are no registered products for chemical control of this disease in Brazil.
For development of cultivars resistant to damping-off is necessary to obtain and characterize both, watermelon accessions and pathogen isolates. In nature, some of Rhizoctonia solani isolates have considerable variability in the morphology, physiology and its aggressiveness (Sherwood, 1970; Mikhail et al., 2010; Fiers et al., 2011) . Erper et al. (2016) shows strains of Rhizoctonia solani isolated from winter squash (Cucurbita maxima) have variability in growth and color when grown on PDA (Potato Dextrose Agar). Moreover aggressiveness of the fungus between different anastomosis groups may also vary (Erper et al., 2016; Mathew et al., 2012; Oliveira et al., 2014) .
The objective of this work was to characterize the morphological and pathogenic variation of Rhizoctonia solani strains obtained from watermelon, as to determine the vegetative compatibility and anastomosis of hyphae.
Material and Methods
The experiments were conducted in the to re-isolation of the pathogen from tissues with symptoms, aiming to closing of Koch's postulates.
Observations of pathogen structures were also performed under a microscope.
Evaluation of colony growth and morphology
In this experiment six R. solani isolates were characterized as to their growth, color and sclerotia formation into three culture media, 
Statistical analysis
The scores obtained in the aggressiveness experiment and the IMGR were submitted to the normality test of the Shapiro-Wilk errors at 5%
and after verifying the normality the data was performed the analysis of variance. The means of aggressiveness were submitted to Duncan's mean clustering test and IMGR to Scott-Knott both at 5% significance using the R Core Team program.
Results and Discussion
Isolates CMM1053 and CMM1052 were the most aggressive, with the mean scores of 4 and 3.8 respectively, however were not statistically different from CMM2983, CMM2971 with Fava bean was considered one of the most aggressive, which was also observed in our study (Assunção, 2011) . Plant samples with symptoms were taken to the laboratory for reisolation to prove the tissues were infected by the fungus. Fifteen days-old cultures were evaluated for sclerotia formation, however sclerotia were not observed to any isolate used for all media tested.
It was observed that there were differences in colony color depending on the medium, wherein the isolate CMM1053, CMM2983 and CMM1052
have a white colored colony on PDA and PSA media and the other isolates showed a brown color (Figure 2) . It is also possible to emphasize that in the medium Nutrient Agar the fungi presented a brown darker color different from the color of the colony when grown in PDA or PSA. Erper et al. (2016) analyzing morphological characteristics of Rhizoctonia solani isolates belonging to the AG-4 anastomosis group found differences in both, colony color and sclerotia formation in PDA medium. We also observed color variability in our study as also observed by Sanfuentes et al. (2007) . Spedaletti et al. (2016) showed that 62.9%
of the colonies of Rhizoctonia solani grown in PDA had a light brown coloration and that only 20.6%
had a white color. However, it was not found in the literature, the use of NA and PSA to observe colony color and growth. PSA was described to preservation of isolates (Zhang et al., 2016) . (Table 3 ). The category "Tuff" was not observed in our experiment. 
x * Vegetative compatibility between isolates. F = fused, I= incompatible and T= tuff. ** x= Pairing did not realized.
For the anastomosis of hyphae we can observe that all pairs were vegetatively compatible (Table 4) . We can observe in detail the fusion of hyphae between isolates CMM1053
and CMM2967 ( Figure 3A ) and between isolates CMM2983 and CMM3890 ( Figure 3B ).
For most combinations it was possible
to detect the presence of anastomosis, so we can infer that these isolates belong to the same anastomosis group. On the other hand, those combinations that did not present anastomoses were the same ones in which the vegetative among Rhizoctonia solani isolates and some groups have been subdivided into subgroups according to physiological differences and host specificity (Skonieczek et al., 2016; Yang et al., 2015) . The fact that anastomosis occurs for most isolates may explain the fact that all isolates cause disease in watermelon. In order to determine which anastomosis group belongs, it is necessary that R. solani isolate be identified as belonging to identified group and them pairing with the other isolates or use of molecular methods with specific primers to determine the anastomosis group (Erper et al., 2016 Yang et al., 2017 , Yang et al., 2015 .
Thus, we identified variability for all traits evaluated and found an alternative medium (PSA) for fast growth of isolates. These results allowed us to identify the most aggressive strains to be used in the evaluation of resistance and will facilitate the work of breeders and pathologist working with damping-off of watermelon.
Conclusions
Variation was observed for all evaluated characters. The CMM1052 and CMM1053 isolates were the most aggressive, however they differed statistically only from the CMM2967 isolate, which was the least aggressive. The PSA medium was shown to be the most suitable for the rapid growth of the isolates of R. solani, being an alternative to the PDA for studies with R. solani. The isolates grown in nutrient agar had the highest color variation of the colony. By the hyphal anastomosis tests and vegetative compatibility the isolates belong to the same anastomosis group.
